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Method for Producing Alkyl Oligoglucoside and/or Alkenyl 
Oligoglucoside Carboxylic Acid Salts 

Field of the Invention 

This invention relates generally to surface-active compounds and, 
more particularly, to a new process for the production of special anionic 
surfactants which are distinguished by a reduced content of organic 
5 chlorine compounds. 

Prior Art 

Carboxylation products of alk(en)yl oligoglycosides are anionic 
surfactants which have improved foaming, viscosity and sensory properties 

10 in relation to the non-derivatized homologs. They are normally produced 
by reaction of the glycosides with halocarboxylic acid salts, especially 
sodium chloroacetate, in aqueous solution. Some or all of the hydroxyl 
groups available are reacted, depending upon the quantity of alkylating 
agent used. Since this reaction generally requires an excess of the 

15 alkylating agent, the end products always contain traces of organic chlorine 
compounds which can amount to as much as 2,000 ppm, based on 
monochloroacetate for example, or to as much as 500 ppm, based on the 
dichloroacetate present as an impurity in the monochloroacetate. 

For cosmetic applications in particular, such quantities of organo- 

20 chlorine compounds are unacceptable because they can cause irritation of 
the skin or are otherwise undesirable for physiological reasons. 

Accordingly, the problem addressed by the present invention was to 
provide an improved process for the production of alk(en)yl oligoglycoside 
carboxylic acid salts which would give products with a content of 

25 organochlorine compounds of less than 35 ppm and preferably less than 10 
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ppm. 

Description of the Invention 

The present invention relates to a new process for the production of 
5 water-containing pastes of alkyl and/or alkenyl oligoglycoside carboxylic 
acid salts with a reduced content of organochlorine compounds, 
characterized in that the alkyl and/or alkenyl oligoglycosides are reacted in 
known manner with halocarboxylic acids or salts thereof and the reaction 
products are subjected to an alkaline aftertreatment at temperatures in the 
1 0 range from 50 to 1 20°C. 

It has surprisingly been found that, by subjecting the pastes to an 
alkaline aftertreatment, the overall content of organic chlorine compounds 
can be reduced at least to below 35 mm and, generally, even to below 10 
ppm. 

15 

Alkvl and/or alkenyl oligoglycosides 

Alkyl and alkenyl oligoglycosides, which represent one of the two 
starting materials for the production of the carboxylic acid salts, are known 
nonionic surfactants corresponding to formula (I): 

20 

R 1 0-[G] p (I) 

where R 1 is an alkyl and/or alkenyl group containing 4 to 22 carbon atoms, 
G is a sugar unit containing 5 or 6 carbon atoms and p is a number of 1 to 
25 10. They may be obtained by the relevant methods of preparative organic 
chemistry. 

The alkyl and/or alkenyl oligoglycosides may be derived from 
aldoses or ketoses containing 5 or 6 carbon atoms, preferably glucose. 
Accordingly, the preferred alkyl and/or alkenyl oligoglycosides are alkyl 
30 and/or alkenyl oligoglucosides. The index p in general formula (I) indicates 
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the degree of oligomerization (DP), i.e. the distribution of mono- and 
oligoglycosides, and is a number of 1 to 10. Whereas p in a given 
compound must always be an integer and, above all, may assume a value 
of 1 to 6, the value p for a certain alkyl oligoglycoside is an analytically 
5 determined calculated quantity which is generally a broken number. Alkyl 
and/or alkenyl oligoglycosides having an average degree of oligomerization 
p of 1.1 to 3.0 are preferably used. Alkyl and/or alkenyl oligoglycosides 
having a degree of oligomerization of less than 1.7 and, more particularly, 
between 1.2 and 1.4 are preferred from the applicational point of view. 

10 The alkyl or alkenyl radical R 1 may be derived from primary alcohols 

containing 4 to 11 and preferably 8 to 10 carbon atoms. Typical examples 
are butanol, caproic alcohol, caprylic alcohol, capric alcohol and undecyl 
alcohol and the technical mixtures thereof obtained, for example, in the 
hydrogenation of technical fatty acid methyl esters or in the hydrogenation 

15 of aldehydes from Roelen's oxosynthesis. Alkyl oligoglucosides having a 
chain length of C 8 to Ci 0 (DP = 1 to 3), which are obtained as first runnings 
in the separation of technical Cs-is coconut oil fatty alcohol by distillation 
and which may contain less than 6% by weight of C12 alcohol as an im- 
purity, and also alkyl oligoglucosides based on technical C9/11 oxoalcohols 

20 (DP = 1 to 3) are preferred. In addition, the alkyl or alkenyl radical R 1 may 
also be derived from primary alcohols containing 12 to 22 and preferably 12 
to 14 carbon atoms. Typical examples are lauryl alcohol, myristyl alcohol, 
cetyl alcohol, palmitoleyl alcohol, stearyl alcohol, isostearyl alcohol, oleyl 
alcohol, elaidyl alcohol, petroselinyl alcohol, arachyl alcohol, gadoleyl 

25 alcohol, behenyl alcohol, erucyl alcohol, brassidyl alcohol and technical 
mixtures thereof which may be obtained as described above. Alkyl 
oligoglucosides based on hydrogenated C12/14 coconut oil fatty alcohol 
having a DP of 1 to 1 .8 are preferred. 
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Halocarboxvlic acids 

The carboxyl functions are introduced into the glycosides using 
halocarboxylic acids or salts thereof preferably corresponding to 
formula (II): 

5 

CI(CH 2 ) n COOX (II) 

in which n is a number of 1 to 5 and X is hydrogen or an alkali metal, 
preferably sodium or potassium. Chloroacetic acid or its sodium salt in 
10 particular is used. 

Carrying out the process 

The carboxylation of the alk(en)yl oligoglycosides may be carried out 
in known manner, i.e. by direct reaction of the reactants in aqueous 

15 solution at elevated temperature. The alkyl and/or alkenyl oligoglycosides 
and the halocarboxylic acids or salts are typically used in a molar ratio of 
1:0.9 to 1:5, preferably in a molar ratio of 1:1.05 to 1:3 and more 
particularly in a molar ratio of 1:1.2 to 1:2. The excess of halocarboxylic 
acids is primarily determined by the number of carboxyl functions which are 

20 to be introduced into the molecule in this way. Water-containing pastes of 
alkyl and/or alkenyl oligoglycoside carboxylic acid salts with a solids 
content of 30 to 60 and more particularly 40 to 50% by weight and contents 
of organic chlorine compounds of up to 2,500 ppm are obtained in this way. 
For degradation, the pastes are subjected to an alkaline aftertreatment, i.e. 

25 are adjusted to a pH of 10 to 14 and preferably 11 to 13 by addition of 
aqueous alkali metal compounds, preferably sodium or potassium 
hydroxide solution. It has surprisingly been found that the glycoside 
carboxylic acid salts are not hydrolyzed under these conditions. An 
aftertreatment - optionally under (autogenous) pressure - at a temperature 

30 of 60 to 110°C and more particularly at a temperature of 70 to 90°C has 
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proved to be particularly advantageous. In addition, it is advisable to carry 
out the aftertreatment in the absence of atmospheric oxygen, i.e. under an 
inert gas blanket, in order to prevent discolouration of the products. The 
reaction time depends on the pH and the temperature together and is 
5 typically between 2 and 5 hours. It is in fact advisable to follow the 
progress of the aftertreatment by sampling and to terminate the reaction 
when the content of monochlorine compounds has fallen below 5 ppm and 
the content of dichlorine compounds is below 30 ppm. 



1 0 Examples 

Example 1 

550 g of a 50% by weight water-containing paste of a C12/U 
cocoalkyl oligoglucoside carboxylate (Plantapon® LGC, Cognis 
Deutschland GmbH & Co. KG) with a residual content of 314 ppm 

15 monochloroacetate and 58 ppm dichloroacetate were introduced into a 
stirred vessel and adjusted with 13.7 g of an aqueous 50% by weight 
sodium hydroxide solution to a pH value of 13.5 (as measured in 10% by 
weight dilution). The mixture was then stirred under nitrogen for 3 h at a 
temperature of 90 to 95°C. The purified product was obtained as a pale 

20 yellow liquid and, after the treatment, had a monochloroacetate content of 
less than 1 ppm and a dichloroacetate content of less than 5 ppm. 



Example 2 

550 g of a 50% by weight water-containing paste of a C12/14 
25 cocoalkyl oligoglucoside carboxylate (Plantapon® LGC, Cognis 
Deutschland GmbH & Co. KG) with a residual content of 314 ppm 
monochloroacetate and 58 ppm dichloroacetate were introduced into a 
stirred vessel and adjusted with 10.4 g of an aqueous 50% by weight 
potassium hydroxide solution to a pH value of 13.5 (as measured in 10% 
30 by weight dilution). The mixture was then stirred under nitrogen for 2.5 h at 
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a temperature of 90 to 95°C. The purified product was obtained as a pale 
yellow liquid and, after the treatment, had a monochloroacetate content of 
less than 1 ppm and a dichloroacetate content of less than 5 ppm. 



